The aim of this research was to evaluate the prevalence and pattern of food allergies among primary schoolchildren in Vilnius, Lithuania.
INTRODUCTION
Allergies are an increasing health disorder among children and adults in all over the world, although the clinical variety and variability as well as the causes of the increasing prevalence of these diseases are still little explored. Continual increase of allergies over the last three decades is associated with the environmental pollution, daily use of chemical agents and western lifestyle [1] . Food allergy, from which children often suffer, has a significant medical, financial and social influence not only on children themselves but also on their families. The whole world is seriously concerned about a great economical loss caused by allergies. Allergy influences the society because of the direct expenses for health care, hospitalization, medicine, to add the indirect cost of missed lessons in school and working hours in parents' jobs The paper was presented at the 5th International conference "Vital Nature Sign", Kaunas, Lithuania, May 19-21, 2011 . that decreases the family revenue and work efficiency. Thus, the treatment and prevention of allergies is one the main challenges of the modern public health, science and medical community [2] .
According to the research data, the prevalence of food allergies in industrial countries constantly increases and involves 6.0% of children and 3.0-4.0% of the adults' population [3, 4] . Although it is known, that the frequency of food allergies varies, the estimations of prevalence are not unified, and therefore it is hard to compare the prevalence between countries and even between the surveys. A metaanalysis of many studies has shown that prevalence of food allergies may vary between 3.0 to 35.0% [5] .
Finnish investigators discovered that prevalence of food allergies in Helsinki region was 19.0% among children under age of one year; 27.0% among three year olds and 8.0% -among children of six. This shows that food allergy is more common among babies and young children [6] .
According to the results of ISAAC (the International Study of Asthma and Allergies in Childhood), allergy symptoms are more prevailing in Western Europe in comparison to non-polluted rural areas and former Social states in Central and Eastern Europe and Finland, including industrial cities in Poland, Estonia and Russia [7] . The investigators estimated that the prevalence of food allergies in the USA was 4.0% [8] ; in the European Union -35% [9] ; in the United Kingdom -20% [10] .
In conclusion, after analysing many studies, performed in various places, it could be stated that the prevalence of food allergies differs in many regions. The prevalence is also proved to differ by age -food allergies are more common among babies and young children. Therefore, any comparisons of the rates of this disease among different countries and even cities should be done in a very critical way, considering the age groups, common food and the prevailing ration.
There are not many studies, carried out in Lithuania, to determine the consistent pattern of allergies. There is a lack of information about the prevalence of food allergies and symptoms in various age groups too. By knowing the relevancy of the problem and the fact that this disease is more frequent among children, it is very important to have data about our country, to find out what the situation in different places is and to compare it with other countries. This tackled our aim, objective and the contingent of research. The prevalence of allergies differs in the same country's cities and towns; we explored the prevalence of food allergies among children of primary school age in the capital city Vilnius, hosting diverse nationalities with a variety of lifestyles and nutritional habits.
The aim of this research was to evaluate the prevalence and pattern of food allergies among primary schoolchildren in Vilnius.
MATERIALS AND METHODS
Vilnius University was a partner in the EuroPrevall integrated project -"The prevalence cost and basis of food allergy in Europe", that is an EU-funded multi-disciplinary research study. By implementing this project in Lithuania, a community based survey among school-age children groups was performed.
The approval of the Lithuanian Bioethics Committee (2005-12-21, No. 60) was given to conduct this biomedical research and the agreement of the Department of Education, Culture and Sport of Vilnius city municipality administration was also obtained. A special questionnaire, created and approved for this project by the Institute of Food Research (Norwich, UK) was used in all participating countries. To ensure the integrity of the study and data, standardised translation procedures, involving a forward and backward translation (from English to Lithuanian), comparison, necessary editing and local piloting were performed. Children filled the questionnaires at home with a help of parents. Parents were earlier informed about the study and the questionnaire and could freely decide upon their participation.
Thirteen primary schools took part in the study with the total number of 190 classes and 4 333 schoolchildren in them. 4 333 questionnaires were distributed and 3 084 (response rate -71.2%) responses were gathered in return.
Statistical data analysis was performed by statistical packages SPSS 17.0 and WinPEPI 11.1, using traditional statistical methods. The prevalence of self reported adverse reactions to food was expressed in percentage. The 95 percent confidence intervals (CI) were chosen. The χ 2 criterion, df (number of the degrees of freedom) and Fisher's exact test were applied for categorical data analysis. The results were considered as statistically significant if the p value was <0.05.
RESULTS
A total number of 3 084 1st to 4th grade schoolchildren were examined: 1 553 (50.4%) girls and 1 531 (49.6%) boys responded to the questions. The age of the respondents ranged from 5 to 12 years, the average age was 8.2 ± 1.2 years.
1 445 (46.9%) of all respondents have answered positively to the question, if they ever had an illness or trouble caused by eating a food or foods. Hence, we can state that almost half of primary schoolchildren in Vilnius reported health problems caused by eating certain food. Boys and girls (48.1% and 45.6%, respectively) similarly had an illness or a trouble caused by eating (Table 1) . After analyzing the distribution of these children according to age, we determined that among those who had a trouble from food, mostly were children of 9 years old (26.8%), 7 years old -similarly (26.0%), 8 and 10 years old -a little bit less (22.2 and 19.6%, respectively). Children of other age (5, 6, 11, 12 years) had a trouble from food (<5%), although there were less of them in the total response group (Table 2) .
Besides this question, we asked the participants to answer if they had ever been told by a doctor that the child had a food allergy. 16 .4% of all children reported that they were diagnosed a food allergy. Boys had a diagnosis of food allergy more frequently than girls (18.1 and 14.8%, respectively; p = 0.014) ( Table 3) .
Allergic reactions, provoked by food, can cause a variety of symptoms, such as, disorders of gastrointestinal tract, respiratory system and skin. The most common trouble or illness, from which the children suffered, was diarrhoea or vomiting (other than food poisoning) (48.0%); rash, nettle sting like rash or itchy skin were also rather frequent troubles (46.4%). Moreover, quite often children complained of a headache and a runny or stuffy nose. Difficulty in swallowing, fainting or dizziness and stiffness in joints were rather uncommon symptoms. The distribution of symptoms is shown in Fig. 1 . After analyzing symptoms by gender, there was no significant difference -both, boys and girls, most often suffered from diarrhoea or vomiting as well as from skin symptoms such as rash, nettle sting like rash or itchy skin. However, red, sore or running eyes was a symptom twice more often found among boys (8.6%) than girls (4.1%) ( Table 4) .
We also asked to point out how often a child had an illness or trouble after eating food. 46.0% of children reported having a trouble (of those who had) only once in a lifetime. 32.0% of them experienced illness or trouble after eating food 2-4 times in a lifetime. 22.0% of schoolchildren pointed out that quite often felt sick after eating a food or foods. These results did not differ by gender (p > 0.05).
After analysing the food products, which most often caused problems, we found out that these were fruits (24.6%). In most cases, it was citruses -7.8%. The second most frequent problematic food (19.4%) was cow's milk (and other dairy products, including butter, cheese, and yoghurt). 10.9% of schoolchildren could not eat chocolate, 7.4% -did not tolerate eggs. Moreover, many pupils pointed out an allergy to vegetables (6.9%), fish (5.9%) and nuts (4.8%) (Fig. 2) . 
DISCUSSION
According to our data, almost half of the children from the primary schools in Vilnius, who were interrogated, had an illness or trouble caused by eating a food or foods. These troubles were assessed as food allergy symptoms. Prevalence of food allergy is different in the world; according to various studies, from 3 to 35 percent of population suffer from this disease [11] . There was no significant difference in the prevalence of self-reported adverse reactions to foods between boys and girls. This finding is in accordance with the results of another similar Lithuanian study, carried out on food allergies among children in Vilnius [12] .
It is known that the prevalence of food allergies depends on age. These diseases are more prevalent among babies and young children. However, significant differences between similar age groups, e. g., children of 0-5 years, were not found [11] . When comparing children under investigation by age, the data were much the same -the biggest number of children that had trouble from food was found in the 9-year olds group; a smaller part among 7, 8 and 10-year olds and even less in another age groups.
It is important to mention that an illness or trouble caused by eating a food or foods can be not only a symptom of food allergy, but also caused by food intoxication. Therefore, we also detected that 16.4% of children were diagnosed to have a food allergy. The reason of this rather small, in comparison, percentage could be explained by the fact that, probably, not everyone, who has a trouble or illness, goes directly to a doctor or seeks medical aid. It is also very important to know what food one cannot tolerate and try to avoid it -that is a very effective way of "treatment". It accounts for the reason why it is extremely difficult to draw exact conclusions about food allergy prevalence only by analysing outpatient registry and various types of epidemiological research done in the world.
Food allergy causes many various symptoms in childhood; some of them may be unnoticed, while others could be chronic or acute, in rare cases terminating by death [13] . Allergic reactions provoked by food cause a lot of symptoms that mostly include disorders of gastrointestinal tract, respiratory system and skin [14] . In our study, the most common trouble or illness, if a child had such, included diarrhoea or vomiting (48.0%). Rash, nettle sting like rash or itchy skin was also a frequent trouble (46.4% of the respondents indicated this symptom). Comparing our data with other studies, it was detected that half of the children, who had food allergy, suffered from symptoms that manifested in skin, especially rashes; one fifth of our respondents had gastrointestinal symptoms, particularly vomiting, diarrhoea, stomach ache, itching in the lips or palate [10] . According to the data of the other research, performed in Vilnius, where schoolchildren of 10-16 years old were included, 34.8 percent of allergic to food children indicated rash and running or itching eyes; 14.5 percent suffered from breathlessness [12] .
Eight main products that often cause food allergy, are noted by recent research data; these are -cow's milk, hen's egg, soya, hazelnut, peanut, wheat, fish and crustacean [15] . Cow's milk, hen's egg, fish and nuts are often mentioned in other studies as common food allergens [14; 16-18] . However, it is worth mentioning that the frequency and prevalence of the main food allergens may differ distinctly depending on the geographical peculiarities of the living area. Therefore, foods and their quality differ, for example, peach is a common allergen in the Mediterranean region, while it is not a problematic food in North Europe, and in Lithuania [11] . Definitely, it is conditioned by nutrition and ratio, because people eat food that is commonly-used in the region. The study, aimed to determine the regularities and differences of food intolerance in North European countries, where 1 139 food sensitive patients from Sweden, Denmark, Estonia, Lithuania and Russia were analysed, showed that foods, causing troubles, differ between countries. Citrus fruit, chocolate, honey, apple, hazelnut, strawberry, fish, tomato, eggs and milk were noted as common problematic foods in Russia, Estonia and Lithuania, while nut, apple, kiwi, carrot -in Sweden and Denmark. In all countries, children more often than adults had problems with citrus fruit, tomato, milk, strawberry, eggs and fish [19] .
Most common food, the prevalence of which is not conditioned by a geographical region, is milk and eggs, due to their specific consistence -both have many proteinsantigens, possessing strong allergic characteristics [20] . As allergies for the specific food depend on the living place and geographical region, explains the fact that Vilnius city schoolchildren in our study, had little problems while eating fish (5.2%) and nuts (4.7%) that is not common in such countries as, France, Spain or Italy, where these foods are between the most problematic ones [14, 16, 17] . However, it could be also explained that Lithuanians eat them more rarely. Due to climatic conditions, geographical position and better economic development in those countries nuts and fish are more popular in a daily ratio. While in Lithuania, there are more favourable conditions to grow and eat fruit (apples), berries (strawberries) and vegetables (carrots, tomatoes) that become a common reason of children food allergy.
CONCLUSIONS
1. 46.9% of children from primary schools in Vilnius had an illness or a trouble, caused by eating a food or foods; boys and girls were similarly affected.
2. Food allergy was diagnosed to 16.4% of children. 3. The most commonly mentioned trouble or illness, from which children suffered, was diarrhoea or vomiting (other than food poisoning) (48%). A rash, nettle sting like rash or itchy skin was also a frequent trouble (46.4% of children indicated this symptom). Other common symptoms were headaches and a runny or stuffy nose. Difficulty in swallowing, fainting or dizziness and stiffness in joints were uncommon symptoms.
4. Fruits (24.6%) and mostly citrus (7.8%) were the most common foods that caused clinical symptoms. Other important problematic foods were milk and dairy products (19.4%), chocolate (10.9%), eggs (7.4%).
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